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AB Review 09 Calculator Permitted

1. A particle moves along the y-axis with velocity given by v(t) =3¢2 +6¢ for time t>0. If the particle is

at position y =2 at time ¢ =0, what is the position of the particle at 1 =17
(A)4 (B)6 ©)9 (D) 11 (E) 12

2. If f(x)=cos(3x), then f( j

(A) i (B) ? (©) e (D) —% (E) _i

\o|§

\/2x+5 —\/X+7
x—2

b

,and if f is continuous at x =2, then k =

96 [@o D) 1 (B%
7 Z“*5 RN Z** s
- —T/> \\//x:‘} T

zx+5-—X+jF
X>2- (X/Z>(JET +\F/>




_+_
=

A) 1 (®) % ©)2 (D)4 (E) 6

5. If 3x2+2xy+y2 =2, then the value ofj—y at x=11s
X

(A) 2 (B) (©)2 (D) 4 (E) not defined

8 8
8@%) _8@
6. What is lim ?

h—0 h
(A)O (B) % O 1 (D) DNE (E) Cannot be determined from info given




) k ) .
7. For what value of k£ will x +— have a relative maximum at x=-27
X

(A) -4 (B) -2 (©)2 (D) 4 (E) None of these

Graph of

40 =50 = O

8. The graph of the piecewise linear function f* is shown in the figure above. If g(x)= j f(¢)dt, which
=2
of the following values is greatest?

A) g(-3) (B) g(-2) (©) g(0) (D) g(1) (E) g(2)



9. When the area in square units of an expanding circle is increasing twice as fast as its radius in linear
units, the radius is

(A) 4i ®) © L D) 1 E) 7
T T

Ak _
i

10. 1f £ (x)=e!?*) then f(x)

A) 2¢2) 1n x ®B) 2 ©) e( 22 (D) el (E) —2x22)
X



11. (2000, AB-4) Water is pumped into ank at@@ate of 8 gallons per minute.
Water leaks out of the tank at the rate of +/# +1 _gallons per minute, for 0 <7 <120 minutes. At time

t =0, the tank contains 30 gallons of water.
(a) How many gallons of water leak out of the tank from time # =0 to # =3 minutes?

(op =8

(d) At what time ¢, for 0 <7<120, is the amount of water in the tank a maximum? Justify your

answer. A(o) =0 > j‘“ . A(‘é) znc{” A'(_JS zso
N =30 4+ 8(120)~ | (24 dz c all 0==
A(ﬂ) 0 3, |12 J/—TAI[Q< o

=30+ 9 — 7%(2_‘_0

P \}/( = 990 - |'),|a/z- [ Vzl
2 )

2 Bal| Gp<t=[20m

,p\f)( UCCU’g
at L=Cmin:

Y

3 2
(A 3 +809) {D (%"2, =
= 3p 4—504 -z (/7:_(/()1

= 65‘{’ %[b—ﬁ_’

fa)



%)% wak s at L= LS

AP Calculus AB14

2000

Water is pumped into an underground tank at a constant rate of 8 gallons per minute. Water leaks out

of the tank at the rate of /¢ + 1 gallons per minute, for 0 < ¢ < 120 minutes. At time ¢ = 0, the tank

contains 30 gallons of water.

(a) How many gallons of water leak out of the tank from time ¢ = 0 to ¢ = 3 minutes?

b) How many gallons of water are in the tank at time ¢ = 3 minutes?

(
(¢) Write an expression for A(t), the total number of gallons of water in the tank at time t.
(

d) At what time ¢, for 0 < ¢ < 120, is the amount of water in the tank a maximum? Justify your

answer.

3 .3
(a) Method 1: f[)\/t—kldt:%(tq—l)‘z/z :%

0

Cor
Method 2: L(t) = gallons leaked in first ¢ minutes
%: t+1; L(t):%(wrl)?’/2 +C
L0)=0; C= —%
2 2 14
L) =2 +1¥ -2, L3)=—
14 148
b) 304+8-3 ——=—
(b) 30+ 3= 3
(¢) Method 1:
¢
A =30+ [ (8= Vo F1)ds
t
=30+8t— [ Vot Tde
Cor -
Method 2:
L
dt
A(t):8t—§(t+1)3/2 +C
30 = 8(0) —g(o +1)72 +0; €= 93—2
Alt) = 8t—§(t+1)3/2 +%

(d) A'(t)=8—+t+1=0 whent=063
A'(t) is positive for 0 < t < 63 and negative for
63 < ¢t < 120. Therefore there is a maximum
at t = 63.

Method 1:
2 : definite integral
1 : limits
3 1 : integrand
1 : answer
—or —
Method 2:

1 : antiderivative with C
3 {1 :solves for C' using L(0) =0
1 : answer

1 : answer

Method 1:
1:30+ 8t

2 t
1:—f Jr 4+ 1ldx
0

~or —
Method 2:

{ 1 : antiderivative with C
2

1 : answer

1: sets A't) =0
3 1 1: solves for ¢

1: justification
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12. (2000, AB/BC-5) Consider the curve given by xy* —x’y =6. X 11-\3)”‘_ /s \g) =L
y-y? 5 5 _
(a) Show that & =37~V %&g?@ﬁ@ N - 1o-¢
> dy 5 2 299 = -Ly=6
1‘34-)('2801,("35( X Y
d -9-9 & S 24
W oE) T B D)= 50 -y ;
/ —
) =64 _,
J’(/(rﬂ) =g = %2

(b) Find all the points on the curve @nd write an equation for the tangent line
at each of these points.

2
xy-xy=6
P : ﬁw‘ﬁ%’ﬁt; -
B 'LL = PN —
0,9 (1,=2) I A

51;2/ 29 (,)(&-}—25:—0
i_ — O o=
A (173) D9 ]

(c) Find the x-coordinate of each point on the curve where the tangent line is vertical.
L /

a Z
%:;\ AR
G o gt Vet et £
Hofj’o?’“ L-o 2_)(3 - .
- X7
d  ax



AP Calculus AB-5 / BC-5

Consider the curve given by zy? — 2%y = 6.

0,2, 2
(a) Show that dy _ 3:63/—3/3
z 2xy — x

2000

(b) Find all points on the curve whose z-coordinate is 1, and write an equation for the tangent line at

each of these points.

(¢) Find the a-coordinate of each point on the curve where the tangent line is vertical.

. dy . .dy
2 ) 3
21y Y 322y — 2 Y = 0
(2) y° + 22y - — 3a7y —a® -
d . .
d—Z(Q:vy—xs):?)xgy—yz
@ZBxgy—yQ
dr  2zy — 2®
(b) Whenz=1, y* —y =6
Y —y-6=0
(y=3)(y+2)=0
y=3,y= 2

dy 9-9
At (1,3), X ="""_9
(’)’dx 6—1

Tangent line equation is y = 3

dy _—6-4 _—10 _
dv  —-4-1 -5
Tangent line equation is y + 2 = 2(z — 1)

At (1,-2),

(c) Tangent line is vertical when 2zy — 2* = 0
2 : L -
a:(2y—a: ):0 gives £ = 0 or y:§:v

There is no point on the curve with

z-coordinate 0.

When yz%mQ, ix —%x:’ =6
—ix5:6
v = Y=

1: implicit differentiation
’/—\\

2
R ) Yy
1 : verifies expression for —

P

1: 2 —y=6
4 1 1: solves for y

2 . tangent lines

Note: 0/4 if not solving an equation of the
form 4> —y =k

d
1: sets denominator of d—y equal to 0
T

1
1: substitutes y = 53:2 or x = £/2y
into the equation for the curve

1: solves for z-coordinate
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